The problems of prolonged disability and pain in the wrist and hand resulting from rheumatoid arthritis are well known, and the management of this generalized disease is primarily a medical problem. Various open operations on these parts have, however, been devised to relieve pain and improve function; it is the purpose of this paper to re-examirne the value of some of these and to clarify the indications for their use.
The problems of prolonged disability and pain in the wrist and hand resulting from rheumatoid arthritis are well known, and the management of this generalized disease is primarily a medical problem. Various open operations on these parts have, however, been devised to relieve pain and improve function; it is the purpose of this paper to re-examirne the value of some of these and to clarify the indications for their use.
Material 290 polyarthritic patients have been examined over a 6-year period, 265 of them referred to out-patient departments and 25 seen as in-patients, in the South Manchester area hospitals and at the Devonshire Royal Hospital, Buxton. In all cases, the hands and the wrists were affected, but in only 120 was this the primary reason for hospital attendance.
The patients do not represent a complete cross-section of the total rheumatoid population as they had all been referred to out-patient departments or admitted as inpatients, and the milder forms of arthritis were therefore not included. 71 of these patients were operated on, and the type of operation and sex distribution are shown in Table I . All patients were questioned about hand disabilities whether they were complaining of them or not.
The operations were all performed by the same surgeon, who also assessed the operative results. The assessment was based on the patients' statements, the physical signs, and when possible by comparisons with similar controls or with the same condition in the other hand.
Reasons for Advising Operation (1) Persistent local pain not permanently improved by conservative treatment for 6 months or more; three main types of pain were found: All patients gained good relief of pain, and this was appreciated even if the gain in rotation was slight, as in the six cases in which only I in. of the ulna was removed. In the other eight cases in which 2-in. of the ulna was removed, there was a great increase in the average rotation and no real difference in the small amount of post-operative ulnar deviation which was apparently symptomless.
(c) Excision of Flexor Sheath above the Wrist and Division of Anterior CatpalLigamnent.-This was carried out in seven patients (one hand each) to relieve pain which had lasted for 8 months or more. In five of these patients (of whom two had already been treated by local hydrocortisone injection), there was already a general rheumatoid infection, but in the other two there were no systemic symptoms, and the subacute flexor tenosynovitis was the first indication of the disease, which declared itself 18 and 6 months later respectively. In these two cases the pain was particularly intense, preventing sleep and resisting drugs or splinting. All the tendon sheaths, when exposed at operation, were found to be swollen, opaque, and yellow from their proximal limits distally to the distal margin of the carpal tunnel. In one patient with generalized rheumatoid infection the common palmar sheath in the hand was ilso slightly opaque. The thickened sheaths were excised, and the anterior carpal ligament completely divided. The pain was relieved immediately and has not recurred.
In four similar untreated patients, observed over periods of 2 to 3 years, the swelling has remained, but the pain though still present can be relieved by analgesic drugs and has become less distressing; the disease in the wrist and the hand has advanced in each case. (2) Thumb. Inability to make use of the thumb was found to be one of the worst single disabling factors; two main types of case were seen and twelve operations were performed (Table IV) . The operation consisted of resection of the proximal third of the first metacarpal. In the first three patients the results were bad, the shaft reconstituting itself with complete bony re-ankylosis within a year. In the other five patients, absorbable gauze was introduced between the cut bony surfaces, after they had been smeared with bone wax; healing was good and though the initial post-operative range of movement diminished by about 20 per cent. in the first 6 months a satisfactory active pincer effect has remained unchanged in all five for periods ranging from 31 years to 12 months. (3) Tendon Lesions.-Twenty hands were affected and fourteen operations were performed (Table V) . (c) Flexor Tendon Nodules in the Palm.-These were seen in 41 hands none of which were operated upon. In the 25 cases which could be traced and re-examined, the symptoms had ceased to be disabling within a year or so.
(d) Persistent Extensor Sheath Effusions. These were seen in seventeen hands, but were removed in only two, largely because of their size. These two patients were pleased with the cosmetic result, but in one small but significant loss of finger flexion occurred. This operation has not been repeated in any one patient. (4) Digits.-Seventeen operations were carried out (Table VI) . After this operation the hand is shorter, and the oblique palmar furrow potentially deeper, so that the ulnar three fingers can more efficiently oppose the thenar eminence; this appears to be the reason for the improvement in grasp.
(b) Arthroplasty of Fingers.-Excision of the proximal interphalangeal joint was carried out in five patients (the middle finger in three and the index finger in two). In each finger both interphalangeal joints were ankylosed in the straight or hyperextended position. On the operating table it was noticed that in every case flexion at the pseudarthrosis of more than 20°or so produced a pale cyanosis of the finger tip; indeed, one finger had to be amputated for dry gangrene a week after operation, though it was on light traction, and not flexed. After 6 months the results in all the remaining cases were poor, the distal segment subluxing backward, probably through contracture of the extensor mechanism over the back of the finger.
Discussion
Considering this series as a whole, it is clear that open operation has a relatively small part to play in the treatment of the rheumatoid hand and wrist. The pain usually responds to conservative treatment, and many of the inevitable deformities are compatible with good painless function. In the whole series of 290 cases, no voluntary complaints were made over painless metacarpophalangeal subluxation, ulnar deviation of the fingers and hand, dislocation of the extensor tendons, loss of finger extension, or instability of the wrist, and it seems that the presence of these deformities is not, in itself, an indication for operation. When, however, there is a fixed wrist deformity with mobile fingers or a thumb which is either unstable, or because of ankylosis, not opposable, operation is beneficial. In the latter event simple metacarpal shortening should be supplemented by interposed material.
With regard to pain as an indication for surgery: where the level of local pain remains high despite treatment, and sleep is persistently disturbed for many months, pain can and should be relieved by one of the above methods. The results obtained by excision of the flexor sheath and division of the carpal ligament were the most impressive, though it must be uncommon to see the disease presenting initially in this way. In dealing with extensor tendon ruptures the best results were undoubtedly obtained with recent ruptures of the extensor pollicis longus, a wrist extensor being used as a motor; the longer the period that elapsed before repair, the worse the result, and in ruptures of the extensors to the middle, ring, and little fingers which were some weeks old, repair has been unsatisfactory.
No direct correction of intrinsic contracture was carried out in this series, as the interphalangeal joints were already stiff in those cases in which it might have helped. The problem of converting the fixed hyperextension of the fingers into useful flexion is not solved. The answer may lie in earlier division of the lumbrical and interosseous insertions, or in interosseous stripping before joint stiffness is established, and this is being investigated. Nor were any operations performed on the 41 patients with flexor tendon nodules in the palm, as their symptoms had ceased to be troublesome within a year or so in the 25 which could be traced for re-examination. Summary A series of 290 patients with rheumatoid arthritis has been reviewed over a period of 6 years, in order to discover how function in the wrist and hand may be improved by surgery. A total of 71 operations was performed.
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